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Na 2 0, K 2 OiPe)fea7 , ;i/*U^BMb«l7c5R0^fl^ffS* J l 6M 

6 rt&SU: £ c T-s *§H# 7 * #©-\ U £ A&tf >fc* J: 0 
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-f*>3lH&*^f»^JR7c*fli^«k #±t& A\1n Ags Cus BMtfftu r- 
/WWb£*k -fe 1/ XfeGtk CdS-CdSe @g#:^©3 P -f KJifi** - f 
Mils Ce^©StlJ^«fe»tls TO**^-rSfc«)©^^Jg7C 

*©»^&£S^?-3£fcOTfife^»*« cttfctta*^ #7*jBfij#$i#fij 

ffl^tiSffl^5>©^»UT x U N Ths Fe, T :U Pb N As, Cl> 
Ks CUs V> Cin Mns Pts Mo, Zrft^07ci$ppm, ppbt- 

5^ ^{3?a^^-rsfe«){c^^^i:^§o ptcijua, ipp 

bW±«b<v 5 0ppbJSU:#J;!?$?3;b^o Pt©Mi^±# 

3-3^ ^^^#tt^lip D D^i^©^#A s ^^n5^l4)#v^fc«)^ pt© 

fci\ P t ©MflD»©±E£ : £ 3 0 p pm£f5©#"JU\, 
^Pt^ititBU L/Ts ^©^mbfePt^tf^tl^ll^^^t 
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o*f8aKsawt"c*«kv^ b*>bfc#^ Mo©^{±pt{a^<^v>fc^ 

^DStHfTSfei&fcHis ^©«**5 0ppm^±i:?-£©#?l:bl\> Mo 
©MSfcis #^«Jfc(^J:$»©fc^lK!K lOOOppmtT'Ji^-rci^* 5 
prtlT-feSo Mo©m&Dtt©#?3:b^±|5Hifci:7 OOppmt-^. 
&£>lc N Zr (SWri-fr/O &Z r 0 2 t LX$Lmmu£htz.M&, ^U>> 

^^^^t^^sififtsi&^saftjR^-rsa^^fe&x zr#zr 

0 2 hbT5ppmW±»bTfcctV\, £fcs £©$^ 

ifrtfcfcs Z r0 2 tbT©»fi£5 0ppm£U:£-r3©#2yi:bV\> — 3&s 

ZrO 2 ti^Hl^^^cD* l !it4**^iP^-&X. ^ U £ A2ltF/Xtt*:*>0itfR© 

*©^n«©±istt 5 m% tv^. 

^fex Jg»^5^©3KH4iSttP**b<«l5a^t:ttN Z r 0 2 £bT©^fg© 
±IRft3JttXk«©#«fcl\. 

©£T ^S#^^E&#-r5fc©©^D c S^t«t5OTMiSx 

j5SRrti*%©-cfeSo 



21 



WO 03/066539 PCT/JP03/01185 



[mm 11 

m i ®mw o . i-no. i o &s *mxz>mm i *:« a #^ 

V\ m^ct«S*fTofe^ T;i/^^-§l«*fc:<tb 0. 5-2. OmmOggCt 
#bfco iOW^X 5 0 g*&&M)W#\zXtU WHO 0°C£#Mb 

ilftfc«bfc^U£A (filflL He^IB-TSo ) Xfc***> Nei: 
m&TZo ) *#H^Xi:bT^rtfc:SAU 3 OfrmimZft^tco 
»*ft^i bfe I CPJWtflSStts -&*FJiM&« ( S EM : S e c o 
ndary electron mu 1 1 i p i 1 i e r s ) ^JfiBbTM^i 
gE£lSj±& ; frfc-fe>f 3— > f >*y/M>y OHO M©SPS 1 50 0VR"??fe{? 
„ -HKD^IfCfi o. 5giScD>tf7^^MJ:bfe« fts SloMo. 1 

-no. i ofc^ m#mi t^sigBjt^b-ct^o 

£ i 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Si0 2 


63.2 


63.2 


63.2 


63.5 


63.3 


63.0 


632 


63.0 


62.8 


62.9 


ai 2 o 3 


2.0 


2.0 


2.0 


1.9 


2.0 


2.3 


2.0 


2.3 


2.0 


2.1 


SrO 


9.1 


9.1 


9.1 


10.2 


9.1 


9.0 


9.1 


9.1 


9.1 


9.5 


BaO 


8.9 


8.9 


8.9 


8.7 


8.9 


8.9 


8.9 


8.9 


8.4 


7.8 


Na 2 0 


7.6 


7.6 


7.6 


7.5 


7.6 


7.6 


7.6 


7.9 


7.6 


6.9 


K p O 


7.7 


7.7 


7.7 


8.2 


7.6 


7.7 


7.7 


7.8 


8.8 


9.2 


ZrO* 


1.5 


1.5 


1.5 


0.0 


1.5 


1.5 


1.5 


1.0 


1.3 


1.6 


He 


oma 


.0*020. 




OA5Q 


1.020 


1.481 


1.980 


<0.001 


0.003 


0.451 


Ne 


< 0.001 


<0.001 


< 0.001 


< 0.001 


<0.001 


<0.001 


< 0.001 


1.980 


0.071 


1.033 


}&»(«/! 0a) 


710 


620 


40 


8 


4 


ND 


ND 


ND 


350 


8 



O&frblOOfeO&^onimmit&b^Vfco $fc> He-, Ne0tf7 
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y^mt-^Tfcis -xsmmg (sem) mm\,xm^.mm^±^^ 

fcBALZERSS£©MfiiM!M##rih (QMA12 5) HX^XM^mM 

N ^©a^M^im^^bT 1 0" s Pa (fip-fes 10" 8 Torr) ©H£ 
tt^bfc&s MbT#m£ftfc#*£0. 0 0 l/zL/g©ai^^^r 

H4>T\ ND^TFbfc&CD&s ^tt}-rt^ofcCli:^bTV>^o H5£© 

^^mtiiibT^bT-tSSSIi'rfeScih^Mbfco 

[JWJl] 

H2©tmNo. ll~No. 2 0{^ it»l{C^S^7X«a^tI^bT 
V^o Jttfctffl 1 o . 1 1 ~N o . 2 0 (ix H5S#I 1 fcl^^JllT-ffll 

#7*£iptfiiU ^ll!OTm^^^fflMJ:bfc^i±«^l 1 hlBjb^T-lf 
^ilbTftMbfeo 

S 2 



1 K^No. 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


Si0 2 


63.2 


63.2 


63.2 


63.5 


63.3 


63.0 


63.2 


63.0 


62.8 


62.9 


A!sOg 


2.0 


2.0 


2.0 


1.9 


2.0 


2.3 


2.0 


2.3 


2.0 


2.1 


SrO 


9.1 


9.1 


9.1 


10.2 


9.1 


9.0 


9.1 


9.1 


9.1 


9.5 


| BaO 


8.9 


8.9 


8.9 


8.7 


8.9 


8.9 


8.9 


8.9 


8.4 i 


7.8 


i Na 2 0 


7.6 


7.6 


7.6 


7.5 


7.6 


7.6 


7.6 


7.9 


7.6 


6.9 


K 2 0 


7.7 


7.7 


7.7 


82 


7.6 


7.7 


7.7 


7.8 


8.8 


9.2 


! ZtOp 


1.5 


1.5 


1.5 


0.0 


1.5 


1.5 


1.5 


1.0 


1.3 


1.6 


(ml/b) 
He 


< 0.001 


< 0.001 


<0.001 


<0.001 


< 0.001 


< 0.001 


<0.001 


< 0.001 


<0.001 


<0.001 


Ne 


< 0.001 


<0.001 


< 0.001 


<0.001 


< 0.001 


< 0.001 


<0.001 


< 0.001 


<0.001 


<0.001 


>fc&(ffl/io g ) 


1320 


870 


1060 


2570 


1850 


890 


950 


790 


880 


780 



2(D&m\ir'\±fem 8 0-2 5 7 0ffl/l OgH&l), J±gt#|lli^n> 
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m3~M9(DUMNo. 2 1~No. 9 0«s «BJCDHJS^J2C^§^-7^ 

>^£#/Hbfco *bT\ jffiUJoKfitov^He, NeO^ 0» 
»S*H«bfe« & i3 0Wo. 2 1-3 0fc):It:fcEl~3fc:«S$BWfc: 
*rj6bW*o Mo. 2 1(iM*«6MSOTs KSNo. 24h 
2 8ttH*@4fc:^5lgWx iftftNo. 2 5tt»*®9t^5|g^ KSNo. 
2 6ttM«8£ffi*SI|llx sfflNo. 2 7ftM7ti« 3WNo. 

2 3 fc3 oj±ai*a5 tma^fflfc^n^^jfebTv^o 

a 3 



! W*No. 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 j 


<BSK> 
Si0 2 


64.2 


64.2 


64.2 


63.5 


63.3 


62.7 


63.1 


64.0 


62.8 


63.0 


AI 2 O a 


2.0 


2.5 


2.5 


1.9 


3.5 


2.3 


3.5 ! 


2.3 


2.0 


2.0 


SrO 


9.1 


9.1 i 


9.1 


10.2 


9.1 


10.5 


9.1 1 


8.9 


9.1 


9.1 


BaO 


8.9 


8.2 


8.8 


8.7 


8.9 


8.9 


8.9 


8.9 


8.4 


8.9 I 


Na*0 


7.6 


7.6 


7.6 


7.3 


7.6 


7.6 


7.6 


7.9 


7.6 


7.6 


K 2 0 


7.7 


7.7 


7.7 


S2 


7.4 


7.7 


7.7 


7.8 


8.8 


7.7 


2r0 2 


















1.3 


1.5 


CI 


0.5 




















F 




0.7 


















S0 3 






0.1 














02 


Sb^0 3 








0.2 








0.2 
















0.2 












Sn0 2 












0.3 










H*Q 














0.06 








He 


1200 


1.503 


1.201 


1.005 


0.906 


1.500 


1.006 


1.100 


0.452 


0.421 


Ne 


<0.001 


<0.001 


<0.001 


< 0.001 


<0.001 


<0.001 


0.303 


0.012 


<0.001 


<0.001 


^&(®/10g) 


7 


4 


ND 


ND 


0.03 


I ND 


ND 


ND 


4 


ND 



i4©Mo. 3 1~3 4s 3 9l±»*^l~3s lf|$96 filffiSSHJIx ft 
&No. 3 5-3 8. 4 011 m&AU M^S2s ff^3fc«IBB.8fc^ti 
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m 4 





31 


32 


33 


34 


35 


36 


37 


38 


39 


40 




63.2 


64.2 


64.2 


63.0 


63.5 


62.1 


63.1 


64.0 


62.8 


63.1 


AI2O3 


2.0 


2.5 


2.5 


1.9 


3.5 


2.3 


3.5 


2.3 


2.6 


2.7 


SrO 


9.1 


9.8 


9.1 


10.2 


9.1 


10.5 


9.1 


8.6 


9.1 


9.5 


BaO 


8.9 


8.2 


8.8 


8.3 


8.9 


7.9 


9.0 


8.9 


8.4 


8.3 




7.6 


7.6 


7.6 


7.3 


7.6 


7.6 


7.6 


6.9 


7.6 


6.6 


KgO 


7.7 


7.7 


7.8 


8.2 


7.4 


7.7 


7.7 


7.8 


8.8 


9.2 


























1 5 


0.03 


0.02 


1 .1 










0.7 





F 










0.04 


1.9 


0.02 


1.5 




0.6 


S0 3 






















Sb;>0 3 






















As 2 0 3 






















SnO^ 






















H*>0 






















He 


0.430 


0.782 


0.650 


0.553 


0.524 


0.531 


0.725 


0.683 


0.990 


1.652 


Ne | 


<0.001 


< 0.001 


< 0.001 


< 0.001 


<0.001 


< 0.001 


0.032 


0.010 


0.211 


<0.001 


&»(ii/io B ) 


4 


8 


8 


4 


ND 


ND 


ND 


ND 


ND 


ND 



W£o i^No. 4 4liltailti» No. 4 7{±fif;£JK8 

m 5 



l^No. 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


S1O2 


64.3 


64.2 


64.2 


63.0 


63.5 


62.3 


63.0 


64.1 


63.1 


62.9 


AI2O3 


2.3 


2.5 


2.4 


1.9 


3.4 


2.3 


3.5 


2.3 


2.6 


3.6 


SrO 


8.8 


9.8 


9.1 


10.3 


9.1 


11.3 


9.1 


8.6 


9.1 


9.5 


BaO 


8.9 


8.2 


8.8 


8.3 


8.9 


7.9 


9.0 


9.0 


8.4 


7.8 I 


j Na 2 0 


7.8 


7.6 


7.6 


7.7 


7.6 


7.6 


7.6 


6.9 


7.6 


6.6 


K 2 0 


7.9 


7.7 


7.8 


8.2 


6.8 


7.7 


7.3 


7.9 


8.8 


9.2 


ZrO* 
















0.9 






CI I 








0.1 














F 






















so a 


0.006 


0.02 


0.08 


0.42 


0.79 


0.928 


0.35 


0.28 


0.45 


0.44 


Sb?0 3 






















As g 0 3 






















SnO a 














0.2 








HpO 






















He 


0.430 


0.782 


0.643 


0.553 


0.525 


0.531 


0.724 


0.683 


0.991 


1.655 


Ne 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


< 0.001 


0.030 


0.011 


0.210 


< 0.001 


>a&(1B/10s) 


7 


7 


6 


ND 


ND 


ND 


ND 


ND 


ND 


ND 
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m 6 



KftNo. 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


SiO* 


64.3 


64.2 


64.2 


63.0 


63.5 


62.3 


63.0 


64.1 


63.1 


62.9 


! AI2O3 


2.3 


2.4 


2.3 


1.9 


3.4 


2.3 


3.5 


2.3 


2.6 


3.6 


I SrO 


8.8 


9.8 


9.1 


10.3 


8.4 


11.4 


9.0 


8.3 


9.1 


9.5 | 


BaO 


8.9 


8.2 


8.4 


8.3 


8.9 


7.9 


9.0 


9.0 


8.3 


7.8 


| Na 2 0 


7.8 


7.6 


7.6 


6.8 


7.6 


7.6 


7.6 


6.9 


7.6 


6.6 


K 2 0 


7.9 


7.7 


7.8 


8.2 


6.8 


7.7 


7.3 


7.9 


8.8 


9.3 


Zr0 2 
















0.9 






CI 






0.1 
















i F 






















SOg 






















Sb 2 0 3 


0.02 


0.1 


0.5 


1.45 


1.5 


0.8 


0.65 


0.57 


0.55 


0.32 


As^Oa 






















Sn0 2 






















H 2 0 














0.02 








He 


0.431 


0.765 


0.644 


0.586 


0.524 


0.530 


0.724 


0.683 


0.982 


1.387 


1 No 


<0.001 


< 0.001 


< 0.001 


<0.001 


<0.001 


<0.001 


0.062 


0.020 


0.226 


< 0.001 


aft(fl/ios) 


8 


7 


3 


ND 


ND 


ND 


ND 


ND 


ND 


ND 



m ©ts*4N o . 6i~7o &m#m 1 ~ 3 S 9 t&zmMtMj&vT 

V^o tfcs No. 6 5&m&m7tZ&kZ>mM, U»No. 6 6 5 

sank ^no. 6 7i±»«3S4xw»*si 2t«s»Bafc*n j eti»*b 
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& 7 



fiTONo. 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


<SSK> 
S1O2 


64.3 


64.2 


64.2 


63.3 


64.2 


62.3 


63.0 


64.2 


63.1 


62.8 


AI2O3 


2.3 


2.4 


2.3 


1.9 


3.4 


2.3 


3.4 


2.3 


2.6 


3.5 


SrO 


8.8 


9.8 


9.1 


10.0 


8.4 


11.4 


9.1 J 


8.6 


9.2 


9.5 


BaO 


8.9 


8.3 


8.4 


8.3 


9.0 


7.9 


9.1 


9.2 


8.3 


7.7 


Na 2 0 


7.8 


7.6 


7.6 


6.8 


7.6 


7.7 


7.6 


6.9 


7.6 


6.6 


K 3 0 


7.9 


7.7 


7.5 


8.2 


6.8 


7.9 


7.3 


7.9 


8.8 


9.3 


Zr0 2 


- 




- 


— 


- 


— 


— 


0.7 


— 


— 


CI 






















F 






















SO a 












0.02 
























0.11 








AspOa 


0.C2 


0.05 


0.95 


1.42 


0.63 


0.51 


0.33 


0.21 


0.43 


0.68 


Sn0 2 






















HpO 










0.11 












He 


0.431 


0.765 


0.644 


0.586 


0.524 


0.530 


0.724 


0.683 


0.982 


1.387 


Ne 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


<0.001 


0.061 


0.048 


0.183 


<0.001 




8 


6 


3 


ND 


ND 


ND 


ND 


ND 


ND 


ND 



m. 8 v>mm o . 7 1 ~ 8 0 \m $m 1 ~ 3 x mxm 8 iz&z&wtttfc u-c 
1^0 mo. 74iit^6^» no. 77&m$.m7tm 

m 8 





71 


72 


73 


74 


75 


! 76 


77 


78 


79 


80 


sio 2 


64.3 


64.2 


64.5 


63.9 


63.9 


61.9 


63.0 


64.2 


63.1 


62.8 




2.3 


2.4 


2.3 


1.9 


3.2 


2.3 


3.4 


2.3 


2.6 


3.5 


SrO 


8.8 


9.8 


9.1 


10.2 


8.3 


11.2 


9.0 


8.4 


9.2 


9.6 


BaO 


8.9 


8.3 


8.4 


8.3 


9.0 


7.9 


9.1 


9.2 


8.3 


7.7 


Na 2 0 


7.8 


7.6 


7.6 


6.8 


7.7 


7.7 


7.6 


6.9 


7.6 


6.6 


K 2 0 


7.9 


7.7 


7.5 


8.2 


6.5 


7.9 


7.2 


7.9 


8.8 


9.3 


Zr0 2 
















0.7 






CI 








0.1 














F 






0.21 
















so 3 






















Sb 2 0 3 






















As 2 0 3 






















Sn0 2 


0.001 


0.057 


0.451 


0.682 


1.502 


1.201 


0.563 


0.351 


0.411 


0.562 


H 2 0 














0.06 








He i 


0.186 


0.356 


0.655 


0.586 


0.522 


0.1 28 


0.724 


0.358 


0.958 


1.024 


Ne 


<0.001 


<0.001 


0.002 


< 0.001 


<0.001 


0.211 


0.021 


0.039 


0.1 80 


< 0.001 


^&(ffl/10g) 


5 


ND 


ND 


ND 


3 


ND 


ND 


ND 


ND 


ND 
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81 


82 


83 


i 84 


85 


86 


87 


88 


| 89 


I 90 


SiOj> 


64.3 


64.2 


64.5 


64.0 


63.9 


61.9 


63.0 


64.6 


63.1 


62.8 




2.3 


2.4 


2.8 


1.6 


4.2 


3.1 


3.4 


2.5 


2.5 


3.5 


SrO 


8.8 


9.8 


9.1 


11.1 


8.3 


11.8 


9.0 


8.5 


9.4 


9.6 


BaO 


8.9 


8.3 


8.4 


8.3 


9.1 


7.8 


9.1 


9.3 


8.5 


7.7 




7.8 


7.6 


7.6 


6.5 


7.9 


7.6 


7.7 


6.9 


7.6 


6.6 


K 2 0 


7.9 


7.7 


7.5 


8.1 


6.5 


7.7 


7.2 


7.9 


9.0 


9.8 


ZtOp 




- 


- 


0.3 


- 


- 


- 


- 


- 


- 


1 CI 












0.05 










F 














0.5 








! so 3 






















Sb s O g 






0.12 
















AspOa 
















0.2 






Sn0 2 






















H*0 


0.D1 


0.03 


0.09 


0.08 


0.14 


0.11 


0.1 


0.11 


0.07 


0.06 


(/*L/e) 
Ho 


0.21 1 
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